Abstract This paper empirically investigates the mechanism through which product market competition (PMC) affects disclosure quality of listed companies. Based on a sample of listed companies with disclosure quality report from Shenzhen Stock Exchange during 2003-2008, PMC is found to display a U-shaped relationship with disclosure quality, which demonstrates the strategic effect of PMC on disclosure quality. PMC is also found to enhance the board of directors' role in disclosure quality, which demonstrates the governance effect of PMC on disclosure quality. These results enhance the understanding of the role of PMC on disclosure.
Introduction
Information disclosure is critical for the communication between listed companies and their investors. Investors usually confront with ''information problems'' prior to their investment and the "agency problem" posterior to investment (Healy and Palepu, 2001 ). Information and agency problems resulting from information asymmetry seriously impede the efficiency of resource allocation in the capital market. In order to resolve these problems, it is crucial to improve disclosure quality. Previous studies on disclosure quality mainly focus on internal governance mechanisms including board structure and ownership concentration (Beasley, 1996; Fan and Wong, 2002; Xie, Davidson and DaDalt, 2003) , while paying little attention to product market competition that is also an important kind of governance mechanism (Ali, Klasa, and Yeung, 2009 ). On the one hand, product market competition impels companies in the same industry to seek for their competitors' information and meanwhile to conceal their own information in order to build up information advantage. On the other hand, product market competition increases the possibility of bankruptcy or M&R, which directly threatens investors' assets security and managers' professional security. Further, this impels the owners to perfect corporate governance and the managers to become more diligent.
Not only does product market competition make a firm greatly depend on external competition advantage, but also encourages owners to strengthen their internal governance mechanism and bound the manager's slack behavior. For example, Lin, Cai and Li (1997) analyze the reform experience of state-owned enterprises in China and find that it is difficult to prevent managers' behavior of expropriation without a competitive market to fully reflect the business performance. Tittenbrun (1996) finds that firms' efficiency is mainly related to the degree of market competition, which fundamentally guarantees improvement to the corporate governance mechanism. Allen and Gale (2000) argue that product market competition is more effective than corporate control market or institution monitoring. Yi, Jiang and Qin (2010) analyze the efficiency of corporate governance in different product market competition, and conclude that efficient arrangement of corporate governance promotes disclosure quality, and that product market competition strengthens the role of corporate governance.
As an external governance mechanism, will product market competition impact disclosure quality? Will product market competition strengthen or weaken the relationship between the board of directors and disclosure quality? Prior literature rarely provides an in-depth analysis on how product market competition affects disclosure quality. Based on an industry competition perspective, this paper focuses on product market competition and analyzes how it affects disclosure quality and the relationship between the board and disclosure quality. This paper contributes to the current literature on information disclosure in the following aspects. First, it provides proxies for product market competition by using multi-dimensional measures rather than uni-dimensional measure, which improves the measurement accuracy of product market competition. Second, it examines the relationship between product market competition and disclosure quality, and finds that product market competition displays an U-shaped relationship with disclosure quality rather than a simple linear relationship. Lastly, it examines whether product market competition affects the relationship between the board and disclosure quality.
The remainder of this paper proceeds as follows: Section 2 reviews the related literature. Section 3 provides the theoretical background leading to the research hypotheses. Section 4 describes the research design including the sampling procedure and variable definitions. The empirical results are presented and discussed in Section 5. Section 6 describes robustness checks, and Section 7 concludes the paper.
Literature Review
The informational economics theory holds that information asymmetry between listed companies and their investors tend to result in adverse selection behavior during value assessment and stock exchange process. Investors would seek for information risk premium during value assessment, which would increase the capital cost. Therefore, blue chip companies would strengthen disclosure quality to decrease capital cost. However, disclosure is also associated with cost, which induces listed companies' trade-off decision between the cost and benefit of disclosure.
Prior research on disclosure quality is extensive and diverse, which includes research on how disclosure quality is affected by board size, board independence and CEO/Chair duality. Higher proportion of independent directors can better monitor the board's behavior, which improves disclosure quality. Klein (2002) finds that higher proportion of independent directors leads to more effective supervision. Cui (2004) indicates that higher proportion of independent directors leads to better disclosure quality, which improves the companies' transparency. Cui (2004) also indicates that CEO/Chair duality depresses disclosure quality, which decreases the companies' transparency. Forker (1992) argues that there exists threat to monitoring quality when the roles of chief executive and chairman are combined. Based on logit regression analysis of 75 fraud and 75 no-fraud firms, Beasley (1996) empirically tests the prediction that the larger proportion of outside directors significantly decreases the likelihood of financial statement fraud (FSF), and indicates that the likelihood of financial statement fraud increases when board size increases.
Moreover, when outside director ownership and outside director tenure increase, the likelihood of financial statement fraud is reduced. Liu and Du (2003) conduct an empirical analysis on the relationship between corporate governance and financial statement fraud from different aspects of ownership structure and the board's characteristics. Based on a sample of listed companies punished by CSRC for financial statement fraud in 1994 -2002 , Liu and Du (2003 find that the percentage of executive directors is positively related to the likelihood of FSF, while board size does not significantly affect the likelihood of FSF. They therefore suggest that it is important to improve corporate governance in order to overcome accounting information distortion. Based on a disclosure quality evaluation report of Shenzhen Stock Exchange and panel data of 1884 listed companies (2001) (2002) (2003) (2004) , Wang and Liang (2008) find that disclosure quality is positively related to the percentage of independent directors and negatively related to the CEO/Chair duality. Our literature review also shows, however, relatively few papers have taken into consideration the impact of market competition on disclosures quality. This assumes that, as an important external governance mechanism, product market competition has both strategic and governance effects on the information disclosure of listed companies. The strategic effect means that product market competition could significantly affect listed companies' disclosure through influencing the costs and benefits of disclosures. The governance effect means that product market competition could affect the relationship between board structure and disclosure quality. When it comes to the strategic effect, Campbell (1979) , Brander and Eaton (1984) suggest that, in concentrated industries, firms' attempts to increase demand for their products vis-a-vis those produced by rivals, such as product innovation or new marketing strategies, often result in the behavior of concealing their operation information to quickly match these attempts. These studies argue that in more concentrated industries, firms would prefer less informative disclosure. Wang and Liu (2008) argue that a moderate degree of competition helps improve disclosure quality, and stronger industry competition induces higher disclosure quality. They also argue that in industries characterized with fierce competition, disadvantageous companies have more incentive to improve disclosure quality; in contrast, low competition in an industry would not improve disclosure quality. Although prior literature has recognized that product market competition affects disclosure quality, it fails to reveal the inherent mechanism that underlies such a relationship.
When it comes to the governance effect, the performance comparison among firms amidst more intense market competition eliminates the uncertainty of market volatility, which could reduce information asymmetry between management and investors, and strengthen the incentive and supervision mechanisms. Karuna (2007) argues that competition encompasses several dimensions including product substitutability, market size, and entry cost, and shows that industry characteristics play a major role in influencing incentives. Moreover, product market competition increases the risk of the company's bankruptcy, which induces managers to maintain cautious attitude on disclosure practice. Based on a sample of 98 Swedish listed companies in 1996-1998, Randøy and Jensen (2004) find that product market competition and board independence have substitution effect on company performance. These studies show that there exists potential relationship between product market competition and board independence. However, the existing studies have not systematically analyzed the mechanism by which product market competition and board structure affect disclosure quality.
Based on the above rationale, this paper argues that product market competition has both strategic and governance effect on disclosure. The strategic effect means that oligopolistic corporations with balanced competitive advantages may reduce the frequency of disclosures, delay the time of disclosures, and debase the quality of disclosures in order to build up an information advantage. At the same time, product market competition has governance effect, which means that it could affect the relationship between board structure and disclosure quality, and improve the corporate governance mechanism by effectively alleviating the internal governance problem. Therefore, this paper introduces product market competition into disclosure research to examine the mechanism of how product market competition affects disclosure quality and the relationship between board structure and disclosure quality.
Theoretical Background and Hypothesis Development

Strategic Effect
Product market competition has a strategic effect on disclosure quality. It reflects particular kinds of game behaviors among firms in the same industry. Meanwhile, disclosure practices have cost and benefit effects, which impel firms to consider the two effects when adopting forthcoming disclosure practice. On the one hand, firms would strengthen disclosure practice to enhance corporate transparency and improve their reputation among investors and the public. Wang and Jiang (2004) , Zeng and Lu (2006) argue that better disclosure in listed companies would decrease the equity cost of capital after controlling the companies' size and financial risk. On the other hand, if private information disclosed by firms is exploited by their existing or potential rivals, such a disclosure would place these firms in a disadvantageous position. Firms always seek to maximize acquisition of external information, while minimize the release of internal information to build up the information advantage. A higher disclosure cost would lead to a lower disclosure level (Verrecchia, 1983) . Therefore, information disclosure is regarded as a trade-off between the two effects. The mechanism of how product market competition influences disclosure quality is analyzed as follows.
First, in market with highly intense product competition, the market behavior of an individual firm can hardly influence the whole market behavior, and its disclosure hardly induces competitors' counterattack. In this case, firms tend to adopt active disclosure policies in order to attract more attention from potential investors and public, which would improve the social reputation and decrease the cost of capital. Thus, in a highly competitive market environment, firms prefer an active disclosure policy.
Second, in market with a lower degree of competition, there exist significant differences in competitive advantage among firms. Firms with high competition advantages would adopt active disclosure policy because they do not worry about the market counterattack, and high disclosure quality would improve their market reputation and decrease their cost of capital. Similarly, firms in low competition also do not hesitate to adopt active disclosure policy because their disclosure behavior would not be captured by the advantageous companies. Thus it can be argued that in highly monopolistic market environment, firms prefer active disclosure policy.
Third, in a market with equilibrium advantages of oligopolistic firms, disclosure policy is particularly important because disclosure cost is very likely to exceed disclosure benefit. Although oligopolistic firms could seek greater profits by information sharing and strategic collusion, they would deliberately reduce informative disclosure in order to prevent rivals from acquiring strategically useful information due to the lack of stability of strategic alliance. Clarke (1983) and Gal-Or (1985) point out that such competition behavior would induce oligopolistic firms to reduce disclosure in order to avoid their rivals' counterattack. Brander and Eaton (1984) argue that in market with high degree of concentration, companies' attempt to increase market share would trigger counterattack from their rivals, which induces them to adopt inactive disclosure practices to counteract their rivals. Based on Standard & Poor's accounting database, Harris (1998) finds that firms' disclosure level and earnings forecast are negatively correlated with industry concentration. After controlling for firm size, historical earnings volatility, absolute number of changes in earnings per share and other factors, Ali, Klasa, and Yeung (2009) find that market concentration would negatively affect the frequency of disclosure and the time of disclosure of the company's earnings forecast, and that the industry HHI (Herfindahl-Hirschman) index is negatively correlated with the analyst's ratings of disclosure. Therefore, this leads to the following hypothesis:
H1 There is a U-shaped relationship between disclosure quality and product market competition. That is, when product market competition is very high or very low, firms tend to adopt active disclosure policies; when product market competition is in middle level, firms tend to adopt inactive disclosure policies.
Governance Effect
Next, this paper examines the relationship between board structure and disclosure quality. The board of directors of a corporation performs critical functions of monitoring and advising top management (Coles, Daniel, and Naveen, 2008) . The board has the authority to monitor and evaluate the managers' behavior including disclosure practices. Chinese corporate law stipulates the board to take responsibilities on firms' disclosure practices, including appointing or firing the manager and treasurer, advising shareholders meeting to replace accounting firms, and assessing disclosure policy. Therefore, disclosure policy conducted by the board has been the focus of supervision authority, shareholders, and creditors, and so on. This paper then examines how product market competition would affect the relationship between board structure and disclosure quality. Product market competition would help to alleviate the agency problem. In terms of the management incentive, high competition would reduce the information asymmetry in market, which would enhance the relationship between managers' reward and their endeavor (Nalebuff and Stiglitz, 1983) . Thus investors could better identify managers' capability and supervise their behavior by resorting to market signals. However, prior literature in this area is inadequate. Therefore, after analyzing the strategic effect of the product market competition on disclosure quality, it is necessary to study its governance effect on disclosure quality, that is, how does it affect the relationship between the board and disclosure quality.
Product Market Competition and the Relationship between Board Size and Disclosure Quality
Board size is not only an important indicator of board efficiency, but also an important factor affecting disclosure quality. On the one hand, expansion of board size has a positive effect on disclosure quality. A larger board size means that board members own more professional knowledge, which would strengthen the board's professional behavior and improve disclosure quality. On the other hand, expansion of board size has negative effect on disclosure quality. Yermack (1996) argues that a small board size would help improve board efficiency, and large a size would be easily controlled by the CEO. Xie et al. (2003) also confirms that board size is negatively correlated with disclosure quality.
Further, it is necessary to analyze how product market competition affects the relationship between board size and disclosure quality. Yermack (1996) suggests that diversified firms likely have a large board in order to require more professional industrial experience, which indicates that industry characteristics will affect the priority of board size. Klein (1998) suggests that advisory needs of the CEO increase with the extent of the firm's dependence on the environment for resources. Cole, Daniel, and Naveen (2008) argue that complex firms have greater advisory needs and acquire a larger board with more outside directors. In terms of companies in low competition market, most of them with huge size are strictly supervised by government, which would constrain CEO's manipulation behavior. Meanwhile, these companies need to attain economies of scale and scope in the process of production and operation, which would lead to relative complexity of internal management and control mechanism. A large board size would improve professional expertise and experience, which means that its positive effect on disclosure quality dominates. In terms of companies in high competition market, intense competition impels them to greatly resort to advice from the board to avoid decision that may cause volatility in firm performance, which would amplify the positive effect of expanding board size on disclosure quality. Meanwhile, intense competition makes it necessary for companies to respond to market changes. Increase in board size would reduce the efficiency of board decision and increase the likelihood of the board being controlled by the CEO, which would amplify the negative effect of large board size on disclosure quality. Since the direction of the effect of product market competition on the relationship between board size and disclosure quality remains unclear, we test the following non-directional hypothesis (stated in the null form):
H2.1 Product market competition is unrelated to the relationship between board size and disclosure quality.
Product Market Competition and the Relationship between Board
Independence and Disclosure Quality Independent directors are outside directors who have no other affiliation with the firm, and have no actual and potential conflict of interests with the firms they serve. They have incentives to develop reputation as experts in decision control standing by the interests of shareholders objectively and impartially, which means effectively monitoring the behaviors of executive directors and managers. In particular, Fama and Jensen (1983) indicate that higher proportion of independent non-executive directors would induce more voluntary disclosure. As the proportion of outside director increases, the likelihood of financial fraud would decrease, thereby enhancing disclosure quality. As outside directors extend their tenure and reduce the number of companies they serve, the likelihood of financial fraud tends to decrease (Beasley, 1996) . Base on samples of Hong Kong listed companies, Chen and Jaggi (2000) finds that a high proportion of independent directors leads to higher disclosure quality. In this paper, we argue that board independence is positively related to disclosure quality.
Then it is necessary to further analyze whether product market competition would affect the relationship between board independence and disclosure quality. In high competition market, companies with poor management increase the likelihood of being merged or liquidated, which would lead to utility loss of the managers and reputation loss of independent directors. In order to maintain their reputation in the human capital market, independent directors are motivated to diligently monitor managers' behavior on manipulating disclosures, which would in turn improve disclosure quality. Reputation effects of independent directors are even more prominent in highly competitive industries. Moreover, outside directors provide a quality of advice to the CEO otherwise unavailable from corporate staff (Dalton, Daily, Johnson, and Ellstrand, 1999) . In high competition market, the intense market competition makes firms greatly resort to advice from independent director, which makes independent directors play more important strategic role in firm development, and obtain more important information about the firms, and thus improve disclosure quality. However, in low competition market, companies with poor management are less likely to be merged or liquidated. So independent directors are faced with less risk of reputation loss, for their human capital seldom depends on their performance as internal decision managers in that firm. This would result in little influence on the improvement of disclosure quality. Therefore, this leads to the following hypothesis:
H2.2 Product market competition would affect the positive relationship between board independence and disclosure quality: the positive relationship is more significant for companies in high competition markets than that in low competition markets.
Product Market Competition and the Relationship between CEO/Chair Duality and Disclosure Quality
The CEO/Chair duality is often considered as an important factor influencing the governance efficiency. The China Securities Regulatory Commission (CSRC) also considers the separation of chairman and CEO as an important mechanism for improving governance. Based on a sample of Hong Kong listed companies, Gul and Leung (2004) argues that CEO/Chair duality impairs board independence and further reduces internal governance quality, which means that the CEO/Chair duality would be negatively related to disclosure quality. Wang and Liang (2008) also argue that CEO/Chair duality would deteriorate disclosure quality. So it is important to analyze the relationship between CEO/Chair duality and disclosure quality. In this paper, we argue that CEO/Chair duality is negatively related to disclosure quality.
It is necessary to further analyze whether product market competition affects the relationship between CEO/Chair duality and disclosure quality. As an important outside governance mechanism, product market competition can complement the board's governance function. High product market competition would impel CEOs, who are also chairman of the board, to endeavor for the interest of firms and rigorously constraint their behavior of manipulation. This would alleviate to some extent the agency problem caused by CEO/Chair duality and further weaken the negative relation between CEO/Chair duality and disclosure quality. But in low competition market, CEO/Chair duality would increase the likelihood of manipulating accounting information to expropriate the interest of firms due to the weak external governance. This leads to the following hypothesis:
H2.3 The product market competition would affect the negative relationship between CEO/Chair duality and disclosure quality: the negative relationship is more significant for companies in low competition market than that in high competition market. Prior research has no consensus with regard to the measure of disclosure quality. Previous studies mainly adopted two methods. One is authority rankings method such as the "disclosure rankings" of Standard & Poor's (S&P) and "credit file" of Shenzhen Stock Exchange. The other is the score index of disclosure quality constructed by the researchers. Considering the authoritativeness of scholar ratings and limit of the research samples, authority rankings are more popular in the research field. Therefore, this paper adopts the disclosure quality score provided by Shenzhen Stock Exchange. Because the disclosure ratings are ordinal data, this paper chooses ordered logit model. Disclosure quality equals 3, 2, 1 and 0, when its rating is excellent, good, eligible, and unqualified, respectively.
Explanatory Variables
Explanatory variables include board structure (BD) and product market competition (PMC). Board structure is measured by board size, board independence and the CEO/Chair duality. Board size (size) is measured as the number of directors. Board independence (indep) is measured as the proportion of independent directors to all directors. CEO/Chair duality (dual) is dummy variable, which equals 1 when the CEO is also the COB, and equals 0 otherwise.
There is no agreement currently with the proxy for product market competition. There are mainly three measurements, including industry concentration index, industry average rent, and industry average profit margin. First, industry concentration is often measured by Herfindahl-Hirschman Index (HHI). 1 However,
given the level of industry concentration, competition is influenced by several factors including product substitutability, market size and entry cost, and so on (Raith, 2003) . High industry concentration may reflect high or low competition (Karuna, 2007) . Therefore, HHI as a measurement for industry concentration is not a perfect proxy for product market competition. Second, industry average rent is often measured as profits before interest payments, tax, and depreciation minus the costs of capital multiplied by total assets and standardized by company
, where y i is the prime operating revenue attributable to firm i in that industry.
sales. Higher industry average rent may indicate lower product market competition, and vice verse. By comparison, industry average rent is relatively less used to measure competition because it can not accurately calculate the cost of capital. The third one is industry average profit margin. Nickell (1996) suggests that the prime business profit margin can be viewed as monopoly rents. High monopoly rent leads to high cost of entry, which makes the competition become less intense. Prime business profitability reflects not only the level of competition, but also the long-term operating performance. It is more related to corporate governance compared with the market structure index (Randøy and Jensseny, 2004) . Therefore, this paper considers the multi-dimensional measurement for competition to outperform single dimension index, and industry average profit margin as a proxy for product market competition is used in the robustness test. According to the industrial economics theory, the factors affecting the product market competition mainly include industry concentration and product differentiation, market size and entry costs, and so on. Raith (2003) and Karuna (2007) suggest that market structure is endogenous and influenced by product differentiation, market size, and entry costs. When markets vary in size or entry costs, less concentration may reflect higher levels of competition. Meanwhile, industry concentration would affect disclosure quality (Ali, Klasa and Yeung, 2009; Wang and Liu, 2008) . In order to control the impact of industry concentration, this paper uses HHI as a control variable. In case of product differentiation, we follow the research of Karuna (2007) and define it equal to the sum of all firms' sale divided by all firms' operating costs in the industry. Lower levels of product differentiation mean higher levels of production market competition. Similarly, industry attractiveness is introduced into this paper, and is defined as the natural log of market size divided by entry of cost.
2 When the market size is large or the cost of entry is low, product market competition becomes intense.
Control Variables
Several control variables documented in prior research are included in subsequent regression analysis. Prior research shows that firm characteristics affect its disclosure level, which mainly includes firm size, financial leverage, and profitability. In term of profitability, firms with high disclosure quality ratings from financial analysts generally have higher level of current profit (Lang and Lundholm, 1993) . Financial leverage is used to control financial risk of firms. Higher asset-liability ratio means more earnings management behavior taken by executives, which would reduce disclosure quality. Haw, Qi and Wu (2003) argue that listed companies with greater financial risks tend to delay disclosure of annual reports. When it comes to firm size, there is a positive correlation between firm size and disclosure quality. Big company may disclose more information, which would decrease the level of information asymmetry between investors and company (Diamond and Verrecchia, 1991) . Moreover, Fan and Wong (2002) suggests that there is a negative relationship between ownership concentration and disclosure quality based on the research of listed companies in East Asia countries. However, some researchers found evidence showing a positive relationship between disclosure quality and ownership of largest shareholder (e.g., Lü, 2006) . Large shareholders with high ownership concentration have incentives to collect information and effectively supervise the firm's operation including the process of generating financial report, which would avoid "free-rider" problems resulting from high ownership decentralization. Therefore, ownership concentration can improve the quality of financial report (Shleifer and Vishny, 1997) . The name and definition of control variables and their predicted directions are shown in Table 1 . Table 2 presents descriptive statistics of product market competition and disclosure ratings for 3 159 firm-year observations. As shown, three determinants of competition including product differentiation, industry attractiveness, and HHI (0) Pass (1) Good (2) in the industry basically capture the different dimensions of competition. The product market competition would be high if the product differentiation and HHI are lower and industry attractiveness is high. For example, the industries of mechanical equipment and meters, textiles, clothing, fur, wholesale and retail trade industry are of relatively intense competition, which means that the product differentiation and HHI are relatively low while industry attractiveness is relatively high in these industries. In contrast, the industries of transport, warehousing and mining are of relatively low competition, which means that the product differentiation and HHI are relatively high while industry attractiveness is relatively low. These industries are oligopolistic and have low pressure in research and development, product upgrading, consumer preferences and marketing, which makes the price of their products or services relatively stable and average yield higher and more stable. Table 2 also shows that, firms with low disclosure ratings in higher and lower product market competition industry constitute a smaller proportion compared with firms in intermediate level of product market competition. Meanwhile, firms with high disclosure ratings constitute a larger proportion in lower product market competition industry than in industry with different product market competition. These show that disclosure ratings vary with industries due to different levels of product market competition. Kruskal-Wallis test shows that there are significant differences in product market competition in different industries. Moreover, it is necessary to reconsider how to properly use the HHI as a proxy for product market competition. As shown in Table 2 , HHI in electricity, gas, and water production and supply industries are relatively high. As these industries are characteristic of less competition, this finding indicates that only considering HHI as the measure of competition is inappropriate; multi-dimensional nature of competition should be considered.
Empirical Results
Descriptive Statistics
In order to further analyze the difference of disclosure quality in different industries, this paper separated the research sample into high competition and low competition subsamples according to the multi-dimension of competition, and adopted t-test and Wilcoxon rank test on the two subsamples. The sample was divided in accordance with the following rules. First, the medians of the three determinants of competition, namely product differentiation, industry attractiveness, and HHI, were calculated; then sample was divided into high competition subsample and low competition subsample according to these medians. For example, when a certain industry has two medians belonging to high competition category, it is then classified into high competition subsample. Similarly, if an industry has two medians belonging to low competition category, it is classified into low competitive subsample. T test and Wilcoxon rank test results showed that the separation of the full sample into high competition and low competition subsamples is statistically significant (see Table 3 ). Obs.
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Note: ***, ** and * represent significant at 1%, 5%, 10%, respectively.
Strategic Effects of Product Market Competition on Disclosure Quality
Considering the ordinal natural of the disclosure ratings in this paper, we only applied the Pearson correlation analysis for numerical variable. The results showed no high correlation among variables. All variables can be entered into the regression function simultaneously. Therefore, this paper constructs the ordered logit model as follows to test H1. 
where ID_Quality represents corporate disclosure ratings. PMC represents production market competition and is measured by industry attractiveness (ind_att) or product differentiation (diff ). BD represents board structure and is measured by board size, independence and the CEO/Chair duality. The rest variables are the same as the above described. j
is the estimated coefficient of independent variables. ε is error term.
The results of ordered logit regression of disclosure ratings and product market competition levels are shown in Table 4 . In order to overcome the potential heteroskedastic problem in cross-industry studies, we clustered the observations at the industry level to allow for the firms within an industry to be connected in some way while firms across industries to keep independent. The z-score of regression coefficients was calculated by using robust standard error of heteroscedasticity corrected. The results show that PMC does affect disclosure quality. Note: Numbers in brackets are T values. ***, ** and * represent significant at 1%, 5%, 10%, respectively.
In Table 4 , Models 1 and 3 reflect the relationship between the product differentiations, industry attractiveness, and disclosure quality. The estimated coefficients of product differentiation and industry attractiveness are not significant at conventional levels. Models 2 and 4 provide the results of the ordered logit regression conducted according to Equation (1), respectively including the level and square of product differentiation or the level and square of industry attractiveness and the control variables, which is to investigate whether there exists a U-shaped relationship between disclosure quality and product market competition. As can be seen in Model 2, the coefficient of the level product differentiation is negative and its significant level increases after the square of product differentiation is introduced, and the coefficient of the square of product differentiation is positive and significant (at the 5% level), which means there exists a U-shaped relationship between disclosure quality and product differentiation. Similarly, in Model 4, the coefficient on square of industry attractiveness is also positive and significant (1% level), which means there is a U-shaped relationship between disclosure quality and industry attractiveness. Model 5 presents the results for the main analysis in this study, when the two product market competition variables and control variables are included together. The results indicate that the coefficients for the product market competition variables are comparable with their counterparts in Model 2 and 4. The coefficient on the square of product differentiation is positive and significant (5% level). The coefficient on the square of industry attractiveness is positive and significant (1% level). Therefore, H1 is supported.
Governance Effects of Product Market Competition on Disclosure Quality
The ordered logit model was constructed to investigate the governance effects of product market competition on disclosure quality. We analyzed the relationship between disclosure quality and board structure respectively in high competition, low competition subsample, and full sample, respectively. Table 5 shows the results of ordered logit regression. The results show that product market competition affects the relationship between disclosure quality and board structure. With respect to H2.1, results for all models indicate a significant relationship between board size and disclosure quality, suggesting that product market competition is a function of disclosure policy. Model 1 depicts the regression results of the full sample. The coefficients on board structure are, to a large degree, as predicted and significant at the conventional level. In term of board size, there exists an inverted U-shaped relationship between disclosure quality and board size, which indicates that there exists an optimal size: When the board size is less than the optimal size, a larger board size means that more directors with professional expertise and experience would improve disclosure quality. When board size is more than optimal size, a larger board size would make the board more easily manipulated by managers, which would lead to the loss of procedure and then deteriorate disclosure quality. Model 2 of Table 5 provides the results of ordered logit regression of low competitive subsample. The coefficient of board size is positive and significant (1% level), while the coefficient of the square of board size is not significant. This indicates that when external governance is weaker, a large board size can better improve disclosure quality. Model 3 of Table 5 shows the result of order logit regression of high competition subsample. The results show that when product market competition is intense, board size has more significant effect on disclosure quality than that in low competition. Namely, there exists a remarkable inverted U-shaped relationship between disclosure quality and board size. In term of independence and CEO/Chair duality, Model 1 shows that coefficient on independence is positive and significant (5%), and coefficient on CEO/Chair duality is negative and significant (5%). Furthermore, Models 2 and Model 3 make regression analysis respectively using high competition and low competitive subsamples. Model 2 provides the results of ordered logit regression of low competitive subsample. The coefficient on CEO/Chair duality is negative and significant (10%), while the coefficient on independence is not significant at conventional level, which indicates that when an external governance is weaker, independent directors play weaker role in the corporate governance. Model 3 shows the results of the order logit regression of high competition subsample. The coefficient of board independence is positive and significant, while the coefficient of CEO/Chair duality is not significant at conventional level. This indicates that product market competition can exert governance function, weaken the agency problem caused by CEO/Chair duality, and relieve its negative effect on disclosure quality. Therefore, both H2.2 and H2.3 are supported.
Robustness Check
In order to test the robustness of the relationships between the PMC and disclosure quality, this paper selects an alternative proxy for PMC by using industry average price-cost margin documented in prior research, separates the full samples into high competition subsample and low competition subsample according to the mean or median of industry average price-cost margin calculated, and then replicates this examine by using ordered logit regression. The regression results are consistent with the earlier conclusions, as can be seen in Table 6 . Note: Numbers in brackets are T values. ***, ** and * represent significant at 1%, 5%, 10%, respectively.
Limitation and Conclusion
This paper empirically examines the mechanism of how product market competition affects disclosure quality based on the sample of listed company with disclosure quality report from Shenzhen Stock Exchange during [2003] [2004] [2005] [2006] [2007] [2008] . We use diverse proxies for product market competition, but the data used in this paper is limited to listed companies, not including non-listed companies, which may be a limitation in our study. The reasons for this limitation are multifold: First, it is difficult to obtain data from non-listed companies in China for the lack of special databases. Second, it is difficult to integrate the standards of industry classification for listed companies and that for non-listed companies. This limitation maybe settled in future when the capital market becomes more developed.
The results from this research once again demonstrate Adam Smith's famous remark that competitive process can effectively reveal market information; act as natural and useful incentives to improve internal efficiency (Smith, 1972) . The finding shows that the product market competition would exert strategic and governmental effects on disclosure quality. Stakeholders of listed companies therefore should diligently investigate the mechanism of how product market competition affects disclosure quality, including both strategic effect and governance effect.
The strategic effect means that production market competition is in a U-shaped relationship with disclosure quality. Specifically, when the intensity of product market competition is in very high or very low levels, disclosure quality would be high. When the intensity of product market competition is in middle level, disclosure quality would be low. It shows that the management authority would consider the product market competition and their competitors' different disclosure policies when making disclosure policy. This implies that potential investors should consider how product market competition affects the disclosure policy of the company they intend to invest and the companies in the same industry. The capital market regulators should also consider the mechanism and adopt differentiated regulation policy in different industries to enhance the effectiveness of disclosure regulation in order to improve disclosure quality of listed companies.
The governance effect means that production market competition would strengthen the board structure's effect on disclosure quality. Specifically, when the intensity of product market competition is low, a larger board size would help improve disclosure quality, but CEO/Chair duality would affect disclosure quality more significantly. When the intensity of product market competition is high, the "inverted U-shaped" relationship between board size and disclosure quality would be more significant, and the board independence would more significantly affect disclosure quality. These indicate that product market competition would help resolve the agency problem and improve the governance function of the board. Therefore, the government should strengthen the market competition mechanism to exploit the governmental functional of product market competition so as to improve the governance efficiency, improve disclosure quality and promote the capital market development.
